FAD-linked presenilin-1 mutants impede translation regulation under ER stress.
FAD mutations in presenilin-1 (PS1) cause attenuation of the induction of the endoplasmic reticulum (ER)-resident chaperone GRP78/BiP under ER stress, due to disturbed function of IRE1, the sensor for accumulation of unfolded protein in the ER lumen. PERK, an ER-resident transmembrane protein kinase, is also a sensor for the unfolded protein response (UPR), causing phosphorylation of eukaryotic initiation factor 2alpha (eIF2alpha) to inhibit translation initiation. Here, we report that the FAD mutant PS1 disturbs the UPR by attenuating both the activation of PERK and the phosphorylation of eIF2alpha. Consistent with the results of a disturbed UPR, inhibition of protein synthesis under ER stress was impaired in cells expressing PS1 mutants. These results suggest that mutant PS1 impedes general translational attenuation regulated by PERK and eIF2alpha, resulting in an increased load of newly synthesized proteins into the ER and subsequently increasing vulnerability to ER stress.